Background: Lack of accurate menstrual knowledge, attitude, and practices leave female adolescents ignorant of the necessary health behaviors during menstruation. This study aimed to develop a menstrual health-seeking behavior questionnaire based on the theory of planned behavior to evaluate its psychometric properties in female adolescents in Tehran. Methods: This study was conducted on 578 female adolescents aged 12-15 years in Tehran. The first draft of the menstrual health-seeking behavior questionnaire containing 52 items was developed based on the theory of planned behavior (TPB). The content and face validity of the questionnaire was assessed by a panel of experts. Construct validity was also assessed using exploratory factor analysis (KMO=0.73) with varimax rotation. Cranach's alpha and test-retest were used to examine the reliability of the questionnaire. All statistical analysis was performed using SPSS 23.0 and AMOS 23.0. Results: The content and face validity of the 42 items were finally confirmed. Content validity index was greater than 0.73 for all six TPB constructs. Explanatory factor analysis yielded an acceptable fit for the six-factor model (RMSE=0.053, 95% CI 0.042-0.064). These factors jointly explained 65% of the variance in the outcome variables. Cranach's alpha coefficients ranged from 0.79 to 0.91, demonstrating an excellent internal consistency and high reliability of the questionnaire. Test-retest reliability was also satisfactory for all items (ICC=0.86-0.94).
Introduction uberty is a stage of rapid physical changes in a child's body through which the child becomes an adult capable of reproduction. Menarche is a unique marker of maturation in girls (1) that occurs at the mean age of 12.8 years according to a systematic review in Iran (2) . Studies in developed countries have reported that most adolescents (65%) have insufficient knowledge about puberty and sexuality (3) . In addition, the lower knowledge has been observed in adolescent girls (4) . Little access to reliable information about reproductive health (5) , lack of appropriate mother-daughter communication regarding menstruation (6) , socio-cultural restrictions (7) , and
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taboos surrounding menstruation (8) lead to lack of necessary knowledge, attitude, and practices regarding menstrual health among adolescent girls. Accurate menstrual health knowledge and practices not only prevent reproductive tract infections (7) , but reduce school absentees, abnormal abdominal pain, scabies in the vaginal area, and other complications (7, 9, 10) . Iranian adolescents comprise a significant proportion (14.3%) of the whole country's population. According to 2016 Iranian population and housing census, there were approximately 11 million adolescents aged 10-19 across the country (11) . Despite the high number of Iranian adolescents and the importance of menstrual health issues for adolescent girls, few studies in Iran have been developed and few questionnaires for assessing puberty and menstrual health-seeking behavior among female adolescents were evaluated (3, 12) . Rabiepoor et al. (2017) (13) and Alizadeh et al. (2011) (14) have developed a questionnaire which assesses only puberty and menstrual health knowledge among Iranian female students. have developed a self-made questionnaire to assess the knowledge and attitude of female adolescents regarding puberty-related issues in Isfahan province, Iran, but they have not evaluated the questionnaire in terms of reliability and validity (12) . Having a validated and culturally-tailored questionnaire to assess menstrual health-seeking behavior is a prerequisite for the effective educational and behavioral interventions among female adolescents.
Theory of Planned Behavior (TPB) is one of the commonly used and reliable behavior change theories (15) and probably the most influential theory to predict social and health behaviors among adolescents (16) . Several recent studies have emphasized the effectiveness of TPB-based interventions for reducing high-risk sexual behaviors and improving physical activity, nutritional behaviors, and reproductive health behaviors among female adolescents (17) (18) (19) . Based on TPB, there are three determinants of behavior which include attitudes, subjective norms, and perceived behavioral control. Some studies have shown that the perceived parental control may improve children's behaviors as well. Thus, in this study, the construct of perceived parental control was also added to the conceptual model of the study to strengthen the predictive power of the questionnaire. Finally, the menstrual health-seeking behavior questionnaire was developed based on the constructs of TPB and its reliability and validity were evaluated with the help of psychology and health experts using statistical analysis.
Methods
Questionnaire development:
First of all, some items from the WHO questionnaire were extracted, which include items for assessing knowledge of reproductive health and its sources as well as sexual attitudes and behaviors (20) . Then, electronic databases were investigated to find key concepts associated with adolescent menstrual and reproductive health. Of the total 317 papers found, 71 were considered eligible for careful review. Among them, 15 papers were identified to be closely relevant to adolescent menstrual and reproductive health. After that, the study purpose and method, the data gathering tool, target group, and methods used for evaluating study variables for each of these 15 papers were all determined. Next, five papers were selected and relevant items were extracted. In addition, eight one-hour Focus Group Discussions (FGDs) were run with 40 participants to explore for some other relevant items. Finally, some items were added and some were removed from the final draft of questionnaire.
Demographic and knowledge items: The demographic variables included age, father's and mother's education/job, and self-reported economic situation. The adolescent menstrual health knowledge was assessed using 10 items. Responses were scored using three categories; true, false, and do not know. Every correct answer was given a score one and incorrect and unknown answers were given a score zero. TPB constructs: The questionnaire containing 51 items in six parts was developed to measure TPB constructs in relation to menstrual health. Nine items were used to assess the adolescents' perception of behavioral control on how to behave to maintain their menstrual health. The influence of significant others (Family, friends, and teachers) on adolescents' opinion about menstrual health was assessed by 10 items. In addition, the adolescent menstrual health attitude was assessed using 11 items. Six items were used to assess the behavioral intention towards menstrual health practices. Eight items were used to assess menstrual health practices among female adolescents. Furthermore, seven items were used to assess perceived parental control. All items were scored on a five-point Likert scale, ranging from "Strongly disagree" to "Strongly agree". Final scores were expressed as 0
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to 100 values using the following formula in order to make the results comparable with the other studies.
100
The minimum possible attainable score for each item was one and the range of scores was four (5−1). The total scores for each construct were calculated by averaging the scores of all items on that construct. Each participant could obtain the maximum of 100 scores for each construct and the questionnaire overall. The total scores were categorized into three classes; poor (0 to 33.3), moderate (33.4 to 66.7), and good (66.8 to 100).
Psychometric properties
Face validity: Face validity was assessed through qualitative and quantitative methods. The expert panel consisted of 11 academic members and specialists in the fields of health education and promotion, public health, and psychology, from the schools of public health, and nursing and midwifery reviewed the items to ascertain whether they can appropriately assess what they intended to assess. In addition, using convenience sampling, ten female adolescents were recruited to determine if the items were relevant, understandable, and clear. At the next stage, the impact score was used and 12 female adolescents assessed the importance of each item using five-point Likert scale (Very important=score 5, important=score 4, moderately important=score 3, slightly important=score 2, and not at all important=score 1). Items with mean scores lower than 1.5 were omitted from the questionnaire.
Content validity: Content validity was assessed through qualitative and quantitative methods. For the qualitative assessment, the expert panel assessed the items with respect to the scaling, wording, and item allocation. Then, their corrective comments were applied to the questionnaire. For quantitative assessment, 12 experts, in the fields of health education and promotion, and psychology were asked to assess the necessity of each item on a 3-point Likert scale (1=essential, 2=useful but not essential, and 3=not essential) in order to calculate Content Validity Ratio (CVR). According to Lawshe's table (21) , items with CVR value of 0.54 and above remained in the questionnaire and the rest were omitted. In addition, using the 4-point Likert scale, the simplicity, relevancy, and clarity of all items were assessed by the expert panel in order to calculate Content Validity Index (CVI). According to Waltz and Bausell index (22) , items with a CVI value of 0.79 and above remained in the questionnaire and the rest were omitted.
Construct validity: The construct validity was assessed using Exploratory Factor Analysis (EFA). Varimax rotation was employed to examine the factor structure and estimate the factor loading. In addition, KMO and Bartlett's test of sphericity was used to determine whether the sample is adequate for the factor analysis. Eigenvalues above one and scree plot were computed to determine the number of factors. Factor loadings equal to or greater than 0.4 were considered appropriate (23 Selection of subjects: The sample size estimation was based on knowledge as it gives us the maximum sample size. Since there were 52 items for 7 latent variables, 412 samples were needed when the alpha level was considered to be 5%. As a design effect of 1.4 was expected, the sample size was increased to 578 (24) . The inclusion criteria were as follows: a female adolescent student aged 12-16, residing in Tehran, and willing to participate in the study.
Reliability assessment:
The reliability of the total questionnaire and every construct were assessed by Cranach's Cronbach's alpha (α) coefficient. Furthermore, test-retest reliability was assessed using the Intraclass Correlation Coefficient (ICC) for 30 female adolescents with a 2-week interval.
Statistical analysis: All analysis was carried out using SPSS 23.0 and AMOS 23.0 software. Descriptive statistics such as mean, standard deviation, frequency, and percentage were used for the demographic characteristics of the study participants. All statistical tests were two-sided and p≤ 0.05 was considered to be statistically significant. 
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Results
The total number of participants was 578 with a mean age of 14.1±1. Table 1 presents the demographic characteristics of the study participants.
Questionnaire validation at different aspects was shown as the following:
Face validity: In the qualitative part of the assessment, the expert panel suggested removing two items due to lack of consistency between the items and their equivalent category and conceptual overlap. In the quantitative part of the assessment, one item had an impact score of less than 1.5 and, consequently, was omitted.
Content validity: In the qualitative part of the assessment, four items were found to be inappropriate in terms of scaling, wording, and item allocation, and they were omitted from the questionnaire. In the quantitative part of the assessment, one item with CVR less than 0.54 and CVI less than 0.80 was omitted. The mean CVR and the mean CVI were 0.66, and 0.73, respectively.
Construct validity: The construct validity was assessed using Exploratory Factor Analysis (EFA). Varimax rotation was employed to examine the factor structure and estimate the factor loading. In addition, KMO and Bartlett's test of sphericity was used to determine whether the sample is adequate for the factor analysis. Eigenvalues above one and scree plot were computed to determine the number of factors (Figure 1 ). Factor loadings equal to or greater than 0.4 were considered appropriate Principal component analysis with varimax rotation identified six factors with eigenvalues greater than one and factor loadings equal to or more than 0.4. Taken together, these factors explained 65% of the variance observed. In addition, the KMO was equal to or less than 0.73 and Bartlett's test reached statistical significance (p< 0.001). The analysis of subscale showed an acceptable level of homogeneity. Two items with factor loadings less than 0.4 were omitted.
The factor loadings were as follows: Factor 1 (Perceived behavioral control) including 6 items, Factor 2 (Subjective norms) including 7 items, Factor 3 (Attitudes towards menstrual health issues) including 11 items, Factor 4 (Behavioral intention) including 6 items, Factor 5 (Menstrual health behaviors) including 8 items, Factor 6 (Perceived parental control) including 4 items. In total, the questionnaire included 42 items (Table 2) . CFA indicated a good fit of the six-factor model. Further, all indices showed acceptable results (The relative χ 2 /df=1.911<3, p<0.001; RMSEA= 0.053>0.08, (95% CI=0.042-0.064); CFI=0.962 >0.9; IFI=0.955>0.9; TLI=0.946>0.9; GFI=0.996 >0.9; AGFI=0.995). Therefore, the final model with 42 items was appropriate for this study population (Table 3) .
Reliability: The overall questionnaire and its constructs had excellent internal consistency with Cronbach's α coefficient of 0.92 for the overall questionnaire, and ranges of 0.79 to 0.91 for the constructs. Test-retest results indicated excellent reliability for all constructs (ICC≥0.80) and the total scores revealed that the menstrual healthseeking behavior questionnaire is an internally 
Discussion
The results supported the validity and reliability of the questionnaire in the sample of female adolescents. The initial questionnaire consisted of 52 items. However, after rigorous psychometric evaluation, the number of items was reduced to 42. The results of the content and face validity showed that the items were comprehensible and culturally-tailored to the Iranian female adolescents. Content validity was assessed by a team of experts and the results indicated a satisfactory level of validity and reliability. The 42-item questionnaire consisted of six different constructs of TPB to measure different aspects of menstrual health among female adolescents. EFA with varimax rotation showed that six factors (Including attitude, subjective norms, perceived behavioral control, perceived parental control, behavioral intention, and behavior) could be extracted. According to the results obtained by KMO analysis, the sample size was adequate and the factor analysis was favorable. The six-factor model of the menstrual health-seeking behavior questionnaire accounted for 65% of the total variance ( Table 4) .
The results of CFA in the study of Barati et al. among adolescents showed that the six factors explained 62% of the total variance (15) . Another study on youth showed consistent results and the model explained 64% of the total variance (25) .
Similar to the study conducted by Barati et al., our data showed normative patterns (15) . The obtained values of CVI and CVR in our study were reasonable and CVR value of ≥0.54 and CVI value of ≥0.79 was considered acceptable. In contrary, in another study (26) , which assessed the reliability and validity of the international AIDS questionnaire for Iranian student, the CVR and CVI values more than 0.7 were considered satisfactory.
Test-retest results indicated excellent reliability for all constructs (ICC≥0.80) and the total scores confirmed the stability and reliability of the menstrual health-seeking behavior questionnaire. Our results are not in line with the results obtained by previous studies (16, 27) (15) . A Cronbach's α coefficient of 0.92 for the overall questionnaire was obtained in this study that is in agreement with the study (29) which obtained the Cronbach's alpha coefficient of 0.91.
The development of a theory-driven questionnaire for assessing menstrual health-seeking behavior among female adolescents was the key strength of this study. This questionnaire is a simple, valid, reliable, context-based, and practical tool. Careful selection of items relevant to menstrual health issues might be a good reason for obtaining such satisfactory results. The questionnaire was developed and validated based on Iran- It is easy for me to communicate with others during the menstruation period. 4 I am sure, I can do more social activities during puberty.
5
It is easy for me to look after my individual menstrual health such as washing after each bowel movement during the menstrual period. 6 I am sure I can manage major signs of the puberty.
7 Important people to me, think that I should take a standing shower during menstruation.
0.875 to 0.665 8 My family believes that I should continue my social activities during menstruation.
9
My family believes that I should follow my social activities during my menstrual period similar to before. 10 Important people to me think that I should follow a proper diet during the period of puberty.
11
The people around me, want me to look after my personal menstrual health in order to prevent any infection.
12
Most of my friends agree with the lack of desire for doing homework due to mood swings caused by menstruation.
13
Important people to me think that physical and emotional changes during puberty prevent me from carrying out social activities such as attending social meetings.
14 Carrying out the correct cleaning after each bowel movement individual prevent Pelvic Inflammatory Disease.
0.749 to 0.559
15
Changing underwear daily is quite an important behavior among women to prevent uterine infection.
16
Taking a standing shower, especially during the menstrual period, is quite an important behavior.
17
Personal hygiene during menstruation (Such as cleaning the vulva area and the anus area after each excretion and defecation) is essential. 18 Individual health during menstruation prevents the risk of infection. 19 Puberty reduces the interest in daily activities. 20 Oversleeping in the menstrual period leads to boredom for doing homework. 21 Puberty causes a sharp and aggressive behavior in dealing with others. ian socio-cultural context. However, its validity has not been assessed for other cultures. Therefore, further studies should be conducted to confirm the validity and applicability of the questionnaire for different cultures. As of today, such theory-based menstrual health-seeking behaviors questionnaires had not been developed and assessed for female adolescents in Iran. While the previous questionnaires have been developed to only assess knowledge and attitudes towards puberty and menstrual health issues, this questionnaire benefits from the evaluation of psychometric properties of the behavior without losing any important aspect of the menstrual health-seeking behavior. This questionnaire is short and easy to use. Despite the strengths mentioned, the present study had a limitation; as the questionnaire was developed for Iranian female adolescents, and due to the cultural diversity, this questionnaire can't be applied to other female adolescents who belong to different cultures at various geographic locations.
Conclusion
The menstrual health-seeking behaviors questionnaire is a well-established, psychometrically adequate, and highly reliable questionnaire that can be applied in future interventions on female adolescents to assess menstrual and puberty healthseeking behaviors among them.
